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A}, 711 o]H 3^ £ Tflc-l^ 3flH.» 5E^Rr 7>5. »fl^i* «8^4. 

^ cflolE-1 S^EL-i- JL^Vtt tifl^-i; O]^, ^^*>J1 ^ 

7^^ > TflolH ^ cfl o] B] 5flS.S^ zVz} 7^7] ^^.S. <£^sqfe 2\r£. £-2: 

TflolH sflE ^ ^.S t-flolE^ 3j)S.# ^^^4. ^^*o V ^r 7>*1 

[t||I£] 

s. 1 

IZO, 3#*l*eh IHM'b- 
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zl ^{contact structures of wirings and methods for manufacturing 

the same, and thin film transistor array panels including the same and 
methods for manufacturing the same) 

1* & **** *u £Al ^ 71 

£ 2fe £ xofl ^Itr ^ 71** n-n ** ^ 

£ 3a, 4a, 5a * 7a^r €■ *U ^HH *HS- ^ 

H^li^ 71** *lla^Kr ^Pa^ 3 o^o r 1^1 ^ r 

£ 3bfe s. 3a 4H Illb-Illb' 4d* ^ 

£ 4bfe H 4adH IVb-IVb' ^1* £ 3b ^ * 

* ^Tll* £*ltr 

5= 5bfe ^ 5a<M Vb-Vb' 4* ^ * 4 ^ 

£ 6£ 5a^ Vb-Vb' ** ^ ^1* * ^ ^ 
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5. 7b£r £ 7a^M Vllb-VIIb' -id* ^ ^ S^ltl- H^^-S^ £ 6^ cf 
5- 8£r •& *fl2 *3aHH ^ 5*1 ^l-§- ^ 7l 

£ 9 D ^ £ lOf E 8^1 ^ v H^l^ IX-IX' ^d ^ X-X' 

'id* 4^ ^r^£°l^, 

£ llafe- ^3 ^|2 ^aHH i4e> *H3^Kr #3H1^ ^ 

5. lib ^ llc^ zj-zj- S. 12a°TH Xlb-X.Ib' ^d ^ XIc-XIc' 4^ 

£ 12a 3l 12b^ zj-zj- 5. lla*1M Xlb-XIb" ^d 3l XIc-XIc' ^ ^ ^ 
J£A]^ ^£.3.*! , £ lib 31 5. 11c 4# ^HUi^] ^£°]5, 

£ 13a^ £ 12a 3l 12b ^ #?HH^ «vnv e^I^ 7}% 9] tifl*]£oj 

£. 13b ^ 13cxr zj-z}- Sl 13a°1H XHIb-XIIIb' -5d ^ XIIIc-XIIIc' -id-g- 4 

£ 14a, 15a, 16a^ £ 14b, 15b, 16b^ AA S. 13a<HH XHIb-XIIIb' 
^ XIIIc-XIIIc' 42-} SAl^_V ^MAi £ 13b 31 13c 4^- #3]«-* 
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£ 17a £ 5. 17b^ £ 16a £ 16b #3HH^ ^ 7l#£| 

£ 18a^r i 17a ^ £ 17b^| #3HH^ ^ H^l^l *H*1 

£ 18b ^ 18c^ AA S. 18a<=1M XVI I Ib-XVI lib" ^ XVIIIc-XYIIIc" ^ 

£ 19 ^ S. 20^r -g- ^*HH1 «o v ^°fl A i c 3 J f 

ofl Al-Nd^) ^-^^{--^ afl'id t 1 ^:^- TEM(transmission electron microscope)!- 

£ 21a 21c^ ^ *3*HH tcf^- ^ H^l^l^^ 

3: Al-Nd "g-^^^l TEM( transmission electron microscope)-!- 

Aljg. 7]<£,g- 3H A^p-^rf. 

oH, Ajjr 7]<£-g- « 0 V7^}7l ^^H Wfl-^^r ^IM: 7>*1^ ^ ^> 
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t] ^nl^-(Al) <^s Dl - ^~=.( A1 alloy) ^ <£-f-*l^ 7(11^ ^ 

#^^r a}**^ ^ol o^^olrf. zle^-, <£^-*l^- ^'i^ yfl^^ 
^^o] S.^ol ot^^l nflg-o)] ^JfoflAi ^ ^ ^ °1 ^ 

Aj^-Cr) tiV£^l ^X>S] T^A] 7HH &t}-. o]e^ ^ J* 

^14, ti fl#^r ^^^>7) fl*lH*r A^ = £ °>^^ 

^ 5.*] ^l^r 7K> A>-g-HlJ7 &i=. 3^^- ^1 & 

^ ^H^, ^ v B^7]iE^ ¥ 7l^r ^ ^rVM-^l ^^5-1^ ^3 

o]E^ «2fl^ S.X\ ^oflAlE, ^IjSl *l"g.§- ^l*>7l Ufl^-fr >|^%V 

•§- 7} ^ ^^ul-H-(Al) ^(Al alloy) ^ ^ ^ 7^ 

ITO( indium tin oxide)* >M-g-*H ^ *S^^i4 ^A^f^ ^l^l^^- 
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°1^^> ^ 7l#^ ^Mlfe ^-Alofl ^ 

4 %v oj ^ 7 }7ib tifl^o) ^ ^ ^ zl *fl S yj-^^r ^l^Vfe 
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°H, ^-^^r <H\1^ (anneal ing)°-3. 250~400t: 

250-400 °C^| ^-?H^i 

£*I#^r *r 9l<LT*\, IZOS. %<%*t ^ 5^U, 250 *C °1 Si- 

Si U*H*1 <8-8*H=- 

4"?d. tifl^, ^1 o] afl^d ^ °l-l-fir ^ 

^^4. 0 H, ^* -^^1^31 ^E^*^ TflolH «fl# 

SEfe ^H^i Wfl^^l -#^1 3# ^ 

olB Hfl^ o] tifl^ ^7l^o S ^ ^tM. 

^<£^ 250-400 "C ^$W*1 ^^Hr ?H «>^^, ^ 

■£ 250-400 °C ^£ °]^^r v}#z\a>}€\-. 

^ 5L#^8r IZ0S. ^ 0 l*ti IZO^r 250°C °1*V^ 
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^*KlL, TflolH °H, 

H^, C-flolEVd^ TflolH *13*Hr ^ ^ ^olS 

<g^el 250-400X: ^-^H ^^^-5-5. ^l*}^ ?A°) 

3Eth 7fl°lH ^ iLJL^ 3# ^31^ 250-400*0 *J^^ 

4. 

5^ *1^4 -§-<^ m 31 m f-^H ^o]B ^ ^ 
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tifl-^ ^ *K£*flf-er $-$2l°-jL ^V\)7\ ^ 3fi€* °l-§-^ 

A>^1 Al^- ^0.5. ^1 ^ o)^, sflBia. ^1 Tfll 

^ ^2 Jf£-o} tfl§H 1/2 °1^>S. ^^Hr 

Al 10/inix 10/im« QS- ^ 9X^ 4//nix 4im 7 A°] 
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15y & cm ^ 7>*lfe ^ 3^ 

olnfl, wfl^ i^S^M Alsf ^M", £|-*M. 41^-1- I + 

0.3. ol^ol^l ol-ol^l tifl^^- *j^>JI, «fl^-8r Ufe ^"71 ^<£^M: 

3^4. o)o\ t ol^^(aniiealing)^S. ^* ^1^4. &*\^ 

jg^o} ov^}^- 7fl<£cq ^fofl JI7^ 0 V* 7}7^ IH^Itet 

^ ^Tl^V ^ ojcl-. oH, --71 ^oj^ 3fllH^*M tifl^i Wfl 3 

^ ^o. tg^^ji, ^ ^f-sH 33 «?! £ ^-ir 

r £t v i 250-4001: U$H*1 30^ ^41*1 2a]tJ ^}^r 

^ 7^0} -*H*Rr ^ol u>^a|*}*l, ?i<$n^ 250-400-0 ^JE^ £5. *££HH 3 
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#^5. *J^tt *r SlS-^, IZ0( indium zinc oxide)^! 3J©1 tf}-^^-. 

^SWAIA) ^4 ^ :n*U^ #fHt^l *fl7i3<H, 3^HHH 

a1s>ji JE^-i: IZOS A}4f <£^li3- Tfll^ IZO^ ^# z\*&-§r 

Wfl^^r ^3 5*1 #*|-§- H^fl^l^B^ 7fl°l2= Sfe 

*l-g- «Vn| H 7l^r ^ ^flS «o>^*f| tfl«H #"S^>^ ^*>7fl "i^ 

^7<], £ 1 3> £ 21- €r}<*| €r *fll ^*HH ^ ^ S^l 

X}-*l-g- tiVnl- H^l^El 7l^Sl ^ofl tfl*H -*MI*1 ^tl^. 

S. 1-& ^ *fll ^|oflo| XCj-S. ^1 ^1-8- ^ 71 

£ 2^ £ i^l*v ^ H^l^i n-n ^ 

*J£ 71^(10) $H 7^1^ sH^]^- *NM #15. 
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71^(10) *Wfe ^3- ^(SiN x ) n^flS TflolS. ^^^(30)^1 7\\ 

o]H «fl^(22, 24, 26)* ^ Si^K 

TflolH 3^(24)^) TflolJL ^«^^(30) ^f^lfe ^ ^ ^rH^lS. 

ol^^ *>5L*ll^(40)*l ^ 2.<$<L3L 5a^. ^51*)1#(40)^ 

-sSl A V°l— Hife n*g .31*5L3. S.^^\ 5*fe n+ 4^3- ^ 4 

o) o| 7,]i% ^#^(54, 56 H AA %^°\ 9X^r. 

^ ^#^(54, 56) £ TflolB 3^(30) ^Hlfe tf*«l*(Al) ^ 
W(A1 alloy), #elti.«(Mo) I£fe #5l « 1&-^€<MoW) =l»(Cr). 
^ig-(Ta). Em^(Ti) ^ ^ ife-a^S. <>1^*! «ti^(62, 64, 

66, 68)o] 5*^. ^ ^ol^d(22)4 

^##(54)^ ^Jf^l <2#5H flfe ^ *d^(65), HH^d(62)^ ^ ^1 
o^^sH $a°-^ S14^E15] ^7>«>^ ^^(68), 

3^(65)4 £^sH oJob] TllolB ^(26)41 ^ 3^(65)3 *1 
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HHEi ^(62, 65, 66, 68)£ fc^-S-S. lH*Kr 

6,^ ^ ^ H Vol ^ ^ 3* 

#£r thE-fe ti}^^-. ^ Cr/Al(5£^r Al ^) SE^" Al/Mo 

= s. ^ slo.^, tt^^l ^HH1<*1 cfl-olel tifl^i(62, 65, 66, 68)-£- Cr^l 
^(601)^ <£^li3- #JfBK602)-£.S 

tflolBl tiflAK62, 65, 66, 68) « ^m<=>l 7^*1 ^ *£*l|*(40) -M-Hfe 

^^-(70)^1 ^eflo] ^^-(66) Si 3ifl^(68)» ^ 

^(76, 78) ©1 ^=1<H Sl^. ^^OO)^ ^1 TflolH J*fl2.(24)* S. 

eliflfe. ^(74)01 «|^H fli*. <>W, t»8(74, 76, 78)£r A 

x^^tb ^ 3# ^> ^ ~^ 9} 

^^. (66) ^ ^ ^^(76)^ 10/imx 10//m# ^3*1 4^x 4/jni *R v< y 

^o] «>^a|*}^ f o)&}^\ ^ ^(74, 78)^: ^(76)1^ =L7fi *J^*Hr 

J±Jl4(70) *Hfe 3# t"8(76)* **M ^^o] ^(66)34 ^7l^o.S. 
^^SH ^o.^ sj-^ofl £]*l*Kr sj-i £^(82)°1 «§^£M Xi^. 
1x4(70) ^Hlxr ^ ^(74, 78)# *«H 44 71H3= ifl = (24) « 
2flH.(68)sf ^^SH 5^ 12: Tfloje 3flj=(86) ^ 12: cflolEl afl = (88)7> ^ 

5-H 5^ ^^"(82)34 IS 7flo]E tflolE] 3fljE.(86, 88)^ 
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IZOCindium zinc oxide)S °}+«\* fl^. °H . £ t^^H^ 3* * 

^(74i 76, 78)3 3*HMH 3113 M^(24. 66, 68)3* IZ03C82, 

86, 88)^1 33 °]*\& ^ ^2:*Mfe IH^Itet ^113 

^^(24, 66, 68)34 IZ0^(82, 86, 88) *}o)*\}*\ , °1# 

A>o-|ofl ji^%Kg- l-^#ol t^sH 5^ ^ ^^o] 

e^7H, ^(82)^ £1^5. 24H iL^ ti>^ 7flol^(22)4 

^^711- °]^, -8-*°l ^JMIfc «fl^i(22, 

24, 26)32)- ^1 -8-^=* ^7>^r ^5- $X^- 

©lB^i wfl^( 62( 64, 66, 68H *\*\^-& 7>*l^r iH^lir 3113 

sa°i ^fl^ :n^Hi3 ^ 3-§-% v ^ ^X 1 ^- 

2^, XMB. sfl^(24), ^H^l 2fl = (68) ^ #^"(66)3 iH^l^" 31 

^o) ^.^4 jiS TlMB *()JEL(86) ( JiS 5flS.C88) ^ €^(82)3 IZO 

<5|cq 3* sfl^S £«-*Kr ^^Hf3 41 31^* 

^Bi 7^3 7^ ^ofl tfl«H 5L 1 ^ 2E 23- 5. 3a ifl*T £ 7b» #^5. *H 

-1*1, 51 3a ^ 3b°ll «>4 £°1, 7l*(10) 3°fl 7>*1^ 
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3113 ^. 2 at%3 Nd* £f-*Hr Al-Nd* aWfe S3* °1**M 

2,500a 3SL^ ^flSL 150X: ^E^Csputtering)-^ 3^\§ 

*M ?(|olH^(22). XI om *d^(26) g XlolH ^-(24)» . 3Ltf *rfe 7>S HHM 

tf*. £ 4a * £ 4b4| ^ *1**1*L >M£ 7 i 

<£^(30), fl-^JL ol^-^^l i&51*fl^(40). Tfi#(50)^ # 

^nj-c. o|^}o} ^^>J1 n}A 3t dflB^ ^CL5L «_>£^1^(40)^ H>8 

3 ff^(50)* *|B^*M Tfl^lH #^(24)^ *H**rfc TflolH 

*|, XI ois S^tiK30)^ ^ ff^l- 250-400 °C ^5L 13^, 2,000~5,000A ^S. 

oi^-oo)^ 300-C 35=^ ^JSlofH 4.500A ^MlS. ^^*>^^. ' 

tHK £ 5a ifl*l £ 5bofl 5=a1« ^ol, i^wiffl HLfe ^sJiUffl 

^ 31- ^-°-g. o)^o]^\ t\^(601)Sr 500A 3 5-^ ^Mfe 

^o) ^ ^, 2 at%3 Nd* =Etf*rfc Al-Nd^ S3* °l-8-*H 
tf^(602)-§- 150r ^JE^IM 2.500A 3^ ^15. (sputtering)* ^f- 

5* s*>*^ ti]ol^A d(62 ), ^olE^ d ( 62 )4 <M*M XMS. *d^(26) «? 

^ ^(65), 3H^ (62 )^ W «4I 
3 fl-(68) % ^ *d^(64)4 91°-^ XMS *d^(26)# &$SL3, ii 
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^(65)4- W-^Vfe *1^(66)£ if-^Hr ^^tb4. ^) 

^, ^-¥-^-(602) ^ ^H^(601)£r 3.^ ^ <*\*tSLsL <r , 

o^, cflol^ ufl-5dC62, 65, 66, 68)-° 5. 7}*)*] S-^^ 
3 ^#(55, 56) *}^*\}%- sfl^d(40)* i^l^. , 

1^.2.3., £ 6°1M ^ «>S1- ^ ^ ^-71 ^^^-1: 

250-400 "C ^flolH ^.^^-(70)* ^*Ka. 250-400T: 30^ vfl 

300°C ^S.^(70)4r 2,0O0~3,O00A 3^*K2- 300°C *$5- 

o]}*\ o^^* ^l^-^. <H^*8^ 30£ vfl^l 1*1*1: ^£ #*S^Ht^. 
"i^^H^, ^*H1 «fl<d(22, 24, 26, 62, 65, 66, 68)^1 <£-f-tf| ^ 3]<i 

^ A o v«.^oi] :n*ltM #fj-f^l ^1*1 *Hr ^-^^^ ^17^ ^ & 

<^1» 1:°! , ^^"H" ^ ^^1 -^7] ^V^^" ^ 

*V3 ole^ ^^o] TflTl^cf. °H tflsH £ 19 ^ H 20-§r Jf-^H ^^1^-2. 
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3. ^^^>7lS. 5E?V, £ ^^(70)# A 

«fl^(62, 65, 66, 68)^ ^Jfofl -fM 5E^r Al A ^ ^ ^ 

"erSr 2.^-5}$= ^^>7l fl^ Wlii" ^4°-*!* °l-§-t!r *r 

s1|2=(24), 2=efl<?l 3^(66) ^ 3H*| 3j)^(68)» AA ^-A^ ^(74, 
76, 78)* ^^^-tf. oj7H, ^ ^(74, 76, 78)* *§<^ ^ ^zj- S^i^r 
^1^- 31<1^ ^A^A ^ 3-§-^Rr tiV^^I, ^A 7] 

*flS^r F 311^ 71^11- oj-g-^- ^ oic}. clnfl, ^3(74, 76, 78)^ *}"* 7> 

5L<£ 2^ £°o^^ n 2 "^^ ^3 , 

91 ^^"(66)* ^ei^H^ ^-^(76)^: 10/jmx 10/an» ^A 4/flnx Atm °]-# 

Tfloje 4^(24) ^ tiHEi 3fl^(68)-i- JEl^ife ^ ^(74, 78) 
^(76)^ 3L7fl ^ SU^. 

#*>Jl 4i3t ol-g-t> sflE^* *H*H ^(76)* ^}<*| = el]<y 

^(66)4 <£^£-l^ S}-^ 3^(82)4 3# ^(74, 78)* -f-*H 7fl°m 
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sfl:=(24) 31 *1);E1(68)4 AA ^^Itt ^-2: TllojE b^( 86 ) *j tflo] 

B] Sfl^(88)» 44 ^t}"4. £ ^ «o Vl 3HH^r H^4(70)^- A 

^H^7\ 311^ =-4=^(24, 66, 68) ^ 

^*eM #^4^r ^(74, 76, 78)^ ^^MM 311 

o\ =-^(24, 66, 68)4 IZ0^"(82, 86, 88) «1 4^ °1^^3r 
S^H^b ^^1^- Tfl^^l ^4(24, 66, 68)4 IZ04(82, 86, 88) aH^^ Jf*J 
o] «}-^>*} $>cm^, on- AVolofl XM^M £M 3# 

*1^M 44^4. ^*HHH IZ04C82, 86, 88)-g- 

a^(target)^8: °1 idemitsuMV^I IDIXOC indium x-metal oxide)4^ 

-M~§-*}£.2.^ , 1^^- IrwQs ^ ZnO# S.^-^ , Zn^l ^-fr 5 ^ 15-20 at% ^■^ < ?1^- 

^Jol H>^-3i^>cf. at!", *11J-& a|i^-«1-7l IZ04£- 250 °C ^1^>^ ^ 

ofl^i 4^-4 *}4. 

^4 ^*HH 4-& ^iH^fe- IZ04* ^#*>7l *H 
IZ04 SHM^- 7^1^^ ^ A>oio| *8=#Ai?i7l 1*}eJ 

-§- iJ-Ji^- ^ &4. 

SHH ^^tb 44 £ 1^4 ^HH4 JiJrnV( 70)^- ^%-*}7] # 

ofl tflo]^ tifl^(62, 65, 66, 68)4 ^cH^l -fM #^ 5E^r A1 2 0 3 ^4 ££r ^ * 

^ ^l7^}7l 4*fl <£jf-4^ ^ zJ.6B.fi. Afl^-g- ^A]^ ^4, ^4 
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$ -fr*}*>7fl ^(74, 76, 78) # S^Hr 3# 

E4-E5Q ^Sl^c]-. nJ-eH ^d}^- ^zvofl^. ol^.^ ^ ^ 

3: ^l*Hr ^-M ^ Xl^. 0 H, t^lir ^ 

<lKHN0 3 ), °J^(HP0 4 ), ^(CHsCOOH) ^ , °1 

-8-t!: ^ 10SEC ^ 7-10SEC ^fl^ a]*}^ 

y o V ^^r SHM ^ 5nfl^ <>l-g-*Rf- «o V 

1H1 *r Sl^m, 4*fl ^>^# o]-g-e>^ ^ a^l H^l^t) 

£ 8f ^ ^12 ^oflofl nf^ 6Si;3 #*l-g- H^*]^ 7) 

IX-IX 1 ^ ^ X-X' rcj-ej- ^sf JEa]^ ^5Lo]cf. 

71^(10) $H ^AloflSij. -i-^^>7fl 311^ ^4?O.S. 

0 1^^^1 Til ol^^(22), 7fl °1B sfljEL(24) ^ 711 °1H #^-(26)^: i* v *H=r 7fl °1H 
tifl^l 0 ! $14. ^al. TflolH Wfl*i£- 7^(10) 7fl o] H4i (22)3)- 
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*j^*H "H^ ^^-M ' 

o]7}^ *1^(28)* Sf-^. -fr*l ^(28)^ ^ 3^(82)4 <£ 

^€ -fr*l 3B€(68)4 3-^3 ^ 

7)^ -H-^l ^^711- ol^ ( -f^v ^ ^(82)4 7flolB^(22)Sl £ 
^SHr ^1 -§-^ol f^^- ^ «8^*>*1 ^£ _ 

TflolH tifl^(22, 24, 26, 28) $H*r ff^(SiN x ) ^flS. o^o^ tIH 

H ^^^-(30)01 7flo]E yfl^(22, 24, 26, 28)* 

7fl°lH ^^^(30) -^Ml^- ^41^- ^1 T?-4i(hydrogenated amorphous 
silicon) tiVi^lS. <>1^<H*1 4^(42, 48)^1 *§^£M . 

*D^(42, 48) £M^r *1(P) *MH4 n ^ ^£#3. ^^S. SL^SH 5^ 
^ fl-^i tzH^S. ol^-^^l *13M3 ^j#^(ohmic contact layer) sflig 2.^ Ir^r/f- 

sfl^(55, 56, 58) °1 9X^. 

^€(55 , 56 , 58) 7 r *lfe- tf^l-e- 

3. 9X^ ^°l^Vd(62), tflol^>a(62)Sl W ^1 ^l^-S^-E^ 

Sr^ -ilM tl7>^ tflo]El =I|H.(68), *1MEl4i(62)3 ^ 

t11 olE^^-(62, 68, 65)4 *2J3<H 5flo.m ^(26) SL^r ^ 
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*HS] ^(66)4 3^(28) $H %x}f>}3. -M 3E^7fl 

*fl€(64)51 i^lL>4. -fH4 ^(28)* ^71* 51^31 

4 €(64) SE^b S>^4. 

d]o]E^ tifl^(62, 64, 65, 66, 68)5. 7)}°]3. wfl-tf(22, 24, 26, 28)4 4^7} 

0.5. o] =Lo^ ^44 3]<i3 ^io^ o]i=Lo^ AianV|. i^-s>^ ©1 

^4-°^ ^€ &4. 

^€(55, 56, 58)£ «>:E4 3fl€(42, 48)4 ^ -tf^ 3) 

<>14 «Fd(62, 64, 65, 66, 68)3 ^-§- ^ . 

wfl<S(62, 64, 65, 66, 68)4 4£^1 $31* 7>:*14. ^Hb]^ 

f- 5flU(55)^ c-flolE^^-(62, 68, 65)4 ^°^U, ^3l<?l #^-§- 
sflfi(56)£- i=3]<el ^^(66)4 ^*>^. ^7}-g- ^^V# sfli£(58)£r 

^ 7 d7l^- 51^*11 4^(64)4 ^^W. 

tlr^l, ^S*fl 4^(42, 48)^ 44 H€4^4 ^^^-(C)# *14*V^ 
^ wfl^(62, 64, 65, 66, 68) ^ 4 IMS 4^(55 , 56 , 58 ) 4 2.4* 

f>}ji £>4. -8-4 *}£-4 ^M(48)4 -3-4 ^^7l# 

*fl ^(64) g -fr4 ^^71-i- sfl^(58)-a- *«J^-S. , £°14#. 44 B€4 

^4-§- ^JE*H 2fl^(42)^ cflolEi afl^ ^ 4 €3 444 «-g-4 4# 43 

4. ^, 44 2=^4^34 4^(0^14 3144^(62, 68, 65), ^4 ±^ 4 

83-21 



#(65)4 H^l^l *1#(66)<>1 £34<H 913. HM^Jf f^<55)4 -efl^l ## 
^M(56)£ £b}3<H &J14-, ^ B^^l^-g- tij^l 2B€(42)^ °1 

k\}o)b\ «fl^(62, 64, 65, 66, 68) $Hfe ^ fM^. o]^c>j^l 113:^(70) 
°1 *8^4<H 

Jii 4(70)£r i= sfl<?] ##(66), HH^ *f|H.(68) ^ ^^7l-§- H^Sfl 

sfl€(64)^r H-^vfl^- ^#^(76, 78, 72)* 7>*1jI , SEtb 7fl°lB 

^<£4(30)4 ^] TlHH =D^(24)S JE-eJiflfe ^(74)# 7}*lJl $14. 

iL:^4(70) ^"4 BSH*]^^^ H£-^r #'#4 

^ ^*Kr ^ ^#(82)^1 3-S4°1 514. ^ *i#(82)^ 

IZ0( indium tin oxide) 444 E ^ ^jg. ^o^l^, ^(76)* 

j= e flo) ^(66)4 #El^- ^7l^o. s <g^5]c>) sHJ- ^IJll: 3^^4 ; 
3}-^ ^i#(82)^r SEtb 7flolH^(22) ^ 3H4-a(62)4 ^3J4°1 7fl^-# 

* &.2.4, *r£. &4- ^ ^#(82)^r ^^f 

^(72)^- J^^H 3flfl(64)il-£ ^4<H 2fl^(64) 

0.5. S)-^- £^4. sfl^(24) ^ sfl = (68) 4°fl^ 

^ ^(74, 7 8 ) -g- J§-^H z|z| oTi-4 <^4^m $-2i TflolH 3ifljE.(86) ^ 
t-flo]^ 4^(88)7> ^3<H 51-2-4, 5flS.(24, 68)4 4^f 33. #443 
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^7HH^ ^± ^(82) ^ 7fl^ ofls. ^^*V IZ01- *&-^K 5L 
^ (polymer) ^£ 9X^ , ^ 3L*V 

B] 4nfl c}iat °l-§-^H *fls*Rr tfl«H ^W?fl S. 8 ifl*l £ 

lO^I- £ 11a £. 18c# ^^r°} ^^€r>7lS. tM}. 

£ 11a ifl*l llc^fl *f|l ^^Hl^- ^SMl *)U 

±3.& a>*1 ^ 71^(10) $H 7flolH^i(22), 7fl°]B sfl = (24), 

TflolH ^(26) ^ -fM ^(28)# S.^}^ , *i^* 0 Kg- 7f7)^ 

cJ-§-, £ 12a 3l 12b°11 S.*]& ^-°], ^ °]-?-<H*l 7flolH ^ 

£^(30), ShE*f)#(40), ^^(50)* 7]<% ^^^-i- 42V 1,500 

A ^fl*l 5,000 A, 500 A tfl*l 2,000 A , 300 A 600 A^ 

SKa, o]ol ^^^-^ 7^1^ IH^Itet 311^ ^°-S- 0)^.0] 
*1 *Hf^-g- 3L% v *Rr £^^l#(60)-ir i^Ei^ ^ «o v ^^S. 1,500 A tfl*l 
3,000 A^ ^ ^ $H ^^(HO)-gr 1 p m 2 y ^MIS. 

Si^t-rf. oHofls. 7llolH 30)£ 250~400°C ^f^Vfe #A 

^, -g- ^3 ^loj|oj^]H 300 ° c 7^0} -gr^Ai 4.500A ^MlS. 

Zl ^, ^12 4±3t Jg-*><^ ^HWllOW ^ ^}*V * 5. 13b 
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^ 13c°11 5.*}$: *H€(112, 114)-ir 3^4. °H , 3 fl 

€(112, 114) f-HH «vbV B€*l^^ ^^(O, ^ ^ ^(65)34 # 
■^(66) ^}°H $)*lt!- ^1 ^(H4)^r *H*I tifl^^-(A), ^ wfl*i(62, 64, 

65, 66, 68)ol *§^s£ 3*11* *(|2 ^£(112) Jit* ^7} ^Tfl sqs-^ *M , 

#^(114)3 ^^lsf tflol^ tifl^CA)^ 91^ #^(112)^ zf-ns) y m 

^(114)^ ^Ml* *f|2 ^-£-(112)^ JM|<q 1/2 ^o] «>^5|*M, 

# 4,000 A 

^Hflo] jifl^o. tfV^^Kg- A>^-^tq-. 

83-24 



^ 2i*}s\x] #^°] ^ ^ sot. °i 

^ #^(114)£: 5^1-5.-f7> 7>^ ^l^^^l 

i4¥l^^l ^-#3*1 4ia£ ^ ^WjI ##*H 

5OT. 

o)o] t afl^(H4) ^ n *M". ^ 2.^*^(60). ###(50) 

^ «j ^ ^Jfo} ^-s-ol zicfls oi^L, ^-^(CHItt ^Sl*)^ 1 ?}- 5OT°> 

^ > u}^^ w.«.(B)oi]^ ^o) 37fl ^ (60i 50, 40) °1 ^}7]S\<>\ ?\}o)^ 

^•(30) ©1 H-fi^o) t!-^. 

ui^, s. 14a ^ 14b^-^lt!: 3*^, ^OT ^(B)^ 2n#£l«H S£*r 
*H^(60)-gr ^ #^(50)* ^#*1?OT. °1 ^HH^ ^ ^ 

2| 5E^r ^ ^4 tt o^-i- 2-^ ^>-§-%V ^ ol^, olnfl £ ^^( 60 )^ ^$3. 

3fl^(ii2, 114)^: 71^ a^HH f^. 

u}, Alzl-oj ^jjL £^^1^(60)^ ^^>ZL 7j^-nV 3^^(112, 114)£r ^ ^ 

*1 ^ %7}7\ o]^^b.S- sfl^(112, 114)5. ^4^1^ S^^> 
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^Tfl *H oj 5%$6H*\ afli Jf£-(ii4)°l j££*l|^(60)°l h-eIM- 

£^^l#(60)c>l Mo ILSr MoW Al IE^t Al ^ , Ta ^ 

yj-^ o.s.^- ^ ^7^^] uH^-ofl £^1^(60)°] Cr^e}^ ^ ^z^-i- 

CeNH0 3 # a}-§-^- ^ ^zi, £^^1^(60)°1 MoM- MoW^l £^ ^ 7l 

*]}3,±r CF 4 ^ HC1S1 ^ v 71^11 1+ CF 4 ^ 0 2 ^ ^ 7l*HS- ^ $a_<l^ ^7>^ 

^l^Tfl *>^, £ 14a * £ I4b1 ^^(O ^ ^l^l^ y Fd 

-^(B)^ 5LZm%>, ^ ^^/:E=efl9j-§- 4^(67)^ -fj-*l S.£*ft n 
^(68)^] ^-Jl 7]Bl- ^fg-(B)^ J£?i*fl#(60)£- S-^f- 

^*t#(50)°l H-E^t}. °M ^ £^^1 ^11(67, 64)^ ^ ^l*?! 

^(65, 66)ol S>ZL 9i^5l^ 3* ^l*}^ ^1°]^ tifl^d(62, 64, 

65, 66, 68)^ ^Efl^ g:^ ^ai ^z^-g- a}-§-*> 7J4- i||ia(112, 
114)5. tMIS. ^€4. 

ol<H, £ 15a ^ 15b*H 5.*)$: 2°1 , 7lE} ^-g-(B)^ 
#^(50) ^ 3- ti} H ^^ (40 )^- ^1 ^-£-(114)4 ^1 3^ 4 
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4 ^7RV4. °1 ^ 4^4 ^^(112, 114)4 

f^(50) ^ #5^1^(40)(#51*fl#4 ^4f^ 44 ^^o) 714 &&)°} ^ 
A]ofl 4444 t]]o1b ^£4(30)<fr 4434 S^HH *344°> «H, ^ 

is] ##4 3^^(112, 114)4 ^£^1#(40)<H1 4tb 4444 44 %<&*k S^^-S. 
44*Rr 43444. €"4, SF 6 4 HC14 ^ 7144, SF 6 4 0 2 4 €^ 

7)zm 4-§-4 1 3 4°) ^gJ^ *f- 4* 44«" <r 5£4. 4#4 3fl€(112. 

114)4 ^5L4#(40H1 4t> 4447} ^-^^r ^-f 41 ^£-(114)4 
#(40)4 ^4#(50)4 ^ ^4 ^44 444 *V4. 

ol^Tfl 4^, 5L 15a 3l 15b*fl 44^31 44 £4. *fl^¥-(C)4 4l 
^£-(114)4 *11434 ^i/^eflo]-g- JE#4 3^(67)4 =.34^, 7)4 -f^-(B)4 
^4#(50) ^ *>£l*fl#(40)4 4444 =L 4^4 TflolH ££4(30)4 = &|\+4. 

*\}o)t] 4^(A)4 ^2 ^-^-(112) 44 4445.3. ^47} #4*14. 
Stb, 4 #3H4 sM(42, 48)4 4^44. ^ 574 58^r 44 

di^/J= ell <?]-§- S.£*Ql 3fl€(67) 4^4 ^4 -8-4 ££4 

4^(64) 4^4 4^ 44?14. 

44 -^(ashing)* ^-44 4^(04 ±i/=^l°Ji 51314 3^(67) S. 

£°ll 44 Slfe ##4 4*M-1- 4^4. 

• 43-, s. 16a 3l I6b4 £4^> 44 £4 4^(04 ^/h. 31 <?}-§- ^#4 
4 E d(67) 31 =l 4^4 ^/=efl£-€- f^4# 4^(57)-!: 4444 47144. 4 



83-27 



tcfl, ^/^Efl^-g- 2E?d*fl 3fl^(67)^ 3^(57) 2-^1 tfl*H 

^-141S, 3fl€(57)«^l tB*flA^ ^£ % 

<?]-§- 3fl^(67)34 ^^rt- 4^(57)^ ^ ^*l7> €■ 

ofl^ ^iz|^ %o] «>^*H, <20z}- ^^7} H*l ^-f ^ ^ 

^-i- #7] 7} o]£[Sj\ ^^(CHl #5.*ft Sfl^l (42)^ ^-^11: Sl^\7]7\ 

8>7l nfl^-olcj-. S F 6 ^ 0 2 ^ £^ 71^1- A]~§-tj>cd| ^^/^Efl<?l-§- 

H 3fl^(67)# *m*Rr 3* * *r &i=K ^ ^^°> ^ 

^ ^z^-c- 3fl^(57)€- 7^ ^1 z|£l *1 #o_5..S. Tim S.<y=°.3. ^ 

^^1^-. ^*># 3fl^(57) ^ *K£*I] 3xflEi(42)i rifl ^V-§-^ ^ 71^121 

<iS^r SHH CF 4 2l- HCl^ ^ 7l*fli4 CF^ 0 2 -^ ^ 71^1 «■ -1- ^ 

^, CF^ 0 2 # A>-g-S>^ ^l^L «K&*fl 3flH(42)-i- ^ 5U^. °H. 

£ 15b<>11 £^1^3: ^"£^1 5 fl €(42) ^ <a^-7> ^lTl^H ¥*fl7> ^£ 

*i ^-^-nj- sfl^o) ^ 2 ^(112)5. o]nfl ^z^cf. olnfl 

^ aizv^. TijolH 7 i^^-(30)°l ^3*1 8^ 2:7io_5. ^*H°> ^12 
^-^■(112)ol ^z^H ^ *>-t-^ ^M 1 ^ «fl-5d(62, 64, 65, 66, 68H E^K^ ^ 
ol nfl^o] ^£ ^o] 4^3i-&V^ -§-So|t]-. 

*>^, ^ 7^^-(65)4 J=3l*l ^^-(66)^1 §3 3^*1 nflo]E-1 
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') 



) 



tifl^(62, 64, 65, 66, 68)4 ^. *Pf£} ^^%- 3^(55, 56, 58H 

*>*1 ti)*}*] ti flAl«-(A)ofl &tt A2 ^gr(112)# 

*)l7i*>tf. nz]-^, A2 -f £(112)^ ^\7]^ *fl^Jf(C) i^/^. 31 H^^l 
2fl€(67)^r ^7^ ^ ^€(57)# ^7i^-7l *H °}^°]^ ^rS. <& 

4. 

SHH $q iiltflS. *}7iM- ^ 

^ ?>^*>^1^>, ^^"^r ^"7l7> ^^rf. , ^7.>^1 

#7l7V Wliil^ J^H] Wl^}o^ ^T^^ Qo] ojrf. 

°14 *>°=l »fl^d(62, 64, 65, 66, 68)^8: *J^t3: ^, £ 17a ^ 

17bi.£Alt> 44 ^-ol *fli ^UHlsf ^o] ^ CVD *&^SL3. 250~400°C 

^4^1*1 iLJl4(70)# *U ^H14 ^ol 250-400 °C 

^°114 o^b^ ^ <^s} ^^-i; ^4^, TflolS Mfl^( 2 2, 24, 26, 28)4 
«fl^d(62, 64, 65, 66, 68) ^f°fl ^Hft^Kr #^4* ^l^fl^l^ 
iLJL4(70)-8: 3f^}7l *H1 o-7l ^ *{}7]t>}7] $\n 1>44 ^ 

^ afe ^ i&^r ^^1^- °l-§-^r ^ ^* ^7>S. ^lt 

^ Sd^, 44 ^ n l^- 44^* °l-8-tt ^1*3 ^4 

4tt ^-foim ^l^Ml ^ A l^ v ^ , ^4 ^ ?J4. 

oH, £ i8a 44 £ I8c°)} £4^- 44 £4, *I13 4^3» ol-S-^H ^-^ 

4(70)-§- 4°"|B ^<£4(30)4 4444 4l ^4<i4 4^(66), 
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TlMS ^(24), *1H(68) £ %^7]^- SL^l 4^(64)* 4^ — s "l 

^ ^(76, 74, 78, 72)* 

o.s. 400 A vfl*] 500 A ¥^ IZO^* i^E^ ^ °.5L f^V^ *fl4 *}^3. 
« A>^H ^^HM ^fl°J 3^(66) « -fr*l ^71-8- 5=^*0 ^€(64)^ 
€ ^ ^^(82), TflolH 3tfl^(24)^ ^-S TflolH afl = (86) ^ HH^i zfl 

= (68)s+ ifl=(88)l- ^fl, ^ ^(82), i2 

Tfl^lH 5flc(86) ^ 4^(88)1- IT03. ^£ Si-^-M-. IT0# ^ 

ai^^ ^ * 0 v*luh ^ Xlo^ _ xjzvofl o.s. ( HN0 3 / ( NH 4 ) 2 Ce ( N0 3 ) 6 /H 2 0 ) ^# ^ *r 

«fl*i(62, 64, 65, 66, 68)^ ZL *HM 3^(55, 56, 58) % <&5L*I| 

^€(42, 48)* *>M-^ p>^H» °l-8-*H *1 ^H^l-H ^(65)^ 

tfJ^H ^ ^^fc *Ht*H ^l^Slfe *«H T^-S-S. 
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£ 19 ^ 5. 20£r ^*HH ^12: «o Vl tHH <H^13 

ofl aj-g. Al-Nd^l -d^^-^ y fl-£l ^2:1 TEMCtransmission electron microscope)^: 
Jf-*H uJ-Bf^ a>*M^. £ 19^ ^ 3* 20 

^ ^AltV 

E 19 * £ 20^r ^ ^aH^I tcf-g. uq-e^- 2at%^ Nd» 

3L#*Rr Al-NdS 8.^<L3. A>-§-^ i^E^ ^ o.S 150tH>M ^ 
^-(600)* ^-^^-(600)^- ii^r iLJ:^(700)^r ^sr 300 "C 

^ ^f^H M-B}-^ 3Htf. tr^, £ 20°fM : *r 300 °C ^S^iM 30 

o^-Sr ^-^1: 

S. 19<^H ^ ti>^ ^o], <H^^ ^Al^l 8^ ^-Mfe ^r^(600)^ 
^*6\) A1 2 0 3 5E*^Kr ^^- (8 oo)ol ^^EH 5a^-* t ^ 20*11 

^ ^ ^H^^* »£M ^l*Kr *Hff-*M 

£t}. o)& jg.^H oj-ofl^ ^^^V tt >^ £ol t ^oflAisq- ^-ol ^Al 

£ 21a £ 21c ^ £r ^3 *H 6j| ^ 7]^ afl 
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2 ^tHH Al-Nd ^-^^ TEMCtransmission electron microscope)-i- % 

uj-Bl-^ 21a^ 2at%^) Nd# if-^c- Al-Nd* S3 *\%-*\ 

c$ islE^ « 0 >^.°5. 150r°lH ?A°)^L, 5. 21b^ 

S. 21aSf ^<H*V ^sj- ^±2] 2-5L^Sr 300 r 3^ ^ ^-^^ 

-g- ^"EJHH Al-Nd S^-g: e}^4\H 3 0 1^, £ 21cfe £ 21b^f ^ 

^ S^S. JiLJi^ 300 °C ^:E°fl*| o^^,g- ^aI^V cf^- 

*f|7i^- Al-Nd ^-^sv^ B}i4\fl ^o]cf . 

£ 21a vflx) £ 21c^l^ ^.^ ^-cl, J±Jl^-8- 3^^. 

*rxr Al-Nd^l zz.efl£l (grain) a7l(size)7> 33 ^*l^r 3* ^i^r. 

^ ^fl2 vfy^. ^^Tr, ^(72, 74, 

76, 78)* 3L^Hr ^#^-^1 *11j-£- ^^*>7l ^^fl ^- ^1^ ^4 

^H°fl . ^ TllolH tifl^(22, 24, 26, 28) SE^ HH^i afl*i(62, 64, 65, 
66, 68)4 #^1 ^^M- = b1^tt J±J:^-(70)£] Sj- 

i ^^-(82)4 #«fl #^>^ *^r£\ ^71^^.^ ^ 

IZO^* 3£^}o} zl^^. ^-§- ^fl€-i- ^*r534. °l n fl, 

3^ 2007fl *J^}<*| IZO^l 3^ ^Hr ^*o V 

^ ^*Hrc1| ^a]c^^ ^-o] o]^^ ^A]^ ^-f^l^ 4jum 
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o]s]- ^-©i, ^ofl n^s.^ <g*)e) ^-§- ^Al^-o^ ^-4^ -SHM #-n- 
* ^ , ^1^* ^ i£ 
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C^^H- 1] 

7l# tf-M ^-#o_iL ufl^-i- i§^Rr #31, 
1*13 ^l*Kr ^1, 

* S^TT *fl^ ^ ^ • 

2] 

*fll*cHl*l, 

#7i w*i^ s,^. i-ns. *§^*h=- «fl^ ^3: ^ 

[3^*8- 3] 

#71 -^71 ^O^n|^ ^3}. fl-^Ol afl^O} ^ ^ 2 ^ ti o V^. 
4] 

3ll%MH ( 

#7l ^<£^ 250~400°C 'gSHH aH^l t 1 ^ 
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[^T 1 ^ 5] 

%7] -f-^^r 5L*A tifl^^ ^ ^ w 0 v^. 

[*J^*o V 6] 

-*7l JE# IZOSl *fl^ ^ 

7] 

*fl6lMl>|, 

#7] IZO^r 250r ©1*>^ ^^ofl-H ^*Hr T 1 ^ 

[.^^ 8] 

all 1^*1, 

^■7} <£x\z) <H^^ (anneal ing)* ^l^^^l^ Ufl-Sd^ ^ 

9] 

-#7l <H^£. 250-400 TC ^3H1*I ^l^Kr ^ ^P-S ^ 

10] 

^71 «Fd# Si ^7] tiflAjo^ c^^H 7>*1 
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[3^- 11] 

*f|lO%HH , 

[^*<J- 12) 

*I|10^M1*1, 

131 

afllOlMH , 

#7] ^^-n]^- 3l<go] ^* 7>*1 ^ tipd^ ^S. 

14] 
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15] 

*f|i4^MH, 

[^T 2 -^ 16] 

17] 

^1 14*11 *| , 

^71 ^<£^8r 250-400 °C ^fl°lM ^ X]2: 

[3?^ 18] 

[^*o V 19] 
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*fli8lHH, 

#7] IZOfe 250t: *>1*>S1 3^*Kr H€*1^3 ^12: 

l^tt 203 

*1|141MM, 

^ . 
I^t 1 * 212 

*fl20iMH, 

250-400 °C ^$H*1 4J*l*Hr ^ H^a^l^ 7lJ&^ 

l^^-Q 223 

^4 Safe TflolH 51^Hr TflolH wfl^-i: ^^Hr ^31, 

7flo]B tfl*}<*| A oM ±^ #^2) ShSr ^l^b £^-§" S.W 

83-38 



l^T 1 '* 23] 

*H221MH, 

l^^r 24] 

*)|221MH, 

-y-71 Tflol^ ^ ^1.7) j^bJ- ^ ^ #7fl 250-400 °C ^ -*H*> 

I^t 1 ^ 25] 

*(|223MH, 

26] 
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1 



X|22^MH. 

71 ^ *fl2: 
[3^8" 27] 

*H26tMI*l, 

^71 IZ05L *§>S*Hr ^ 3.*) #*l-8- ^ H3L*li^ 71^ 

28] 

*f|27^MH, 

^•71 IZOfe 25CTC ol*>sl ^$HH t§^*H=- ofl^ ^ «m 

iE^ 7l^^ *fl2: y o V ^ - 

I^^J" 29] 

^122^1*1, 

30] 

*)129*<HH, 

^71 250~400°C £5. H^H-M ^*l*Hr ^ a A l 

31] 
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*(|223HM, 
l^Kr 7flo]B sfl^l- ^ Ifs}^ , 

= e1iflfe ^12 ^ *fl3 ^ n^-Sr 7>*M, 

^71 5^ ^4 ^<H1 ^"71 *fl2 ^ ^13 ^ ^ 

J^^iJ- 32] 

^122^1^1, 

^7l t-lHEi ^ ^ ^ >7 1 ^^1^ ^-£3 "*>1 7 > ^ ^ 

7l^ >j| 2: «o V ^. 
C^%> 333 

X]32*<HH , 

^ 2 7 >*i*i A o v 7l ^ U ^ ^ 2 m i^" 
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13^8- 343 

^133^MH, 

^ ^-i:^: 7fl2 ^ ^7) afll <%<*£.^ ^ ^4#^r 7>^^ ^13 

°J^* S^Hf t4i3t ol-g-^H ^^Hr ^ £*] «vnv e^^I^ 

7l^ ^fl^ 

35] 

*1134%HH ( 

#7] Af^l. ^ZV ^o)]^ Aj-7] ^! Jf«-.2- AV 7 ) A o V 7 ) ^eflo] £ 

I^T 2 -* 363 
A l #*l-§- ^ H^M^Ei 7l^ ^2: 

C^t 1 -^- 373 

*i|36%MH, 

^"71 ^11 ^-^-^ ^71 ^12 -f-^-^ tfl*M 1/2 
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38] 

[^t 1 * 39] 

K^T 1 * 40] 

^<=i 7}# $H #^5. <>1^-<H*1 tIHH wfl^i , 

-y-7i 7flo]H 5te te^l^, 

7fl2 5L*1 -i-^S. <>]^-<H*l TflolH -^HM 91 

<#7] 7fl©]H 5E^ ^7} }L2.^ Ste *)U 

K^% v 41] 
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#7] ^ A}2 <£-M^ ^hl- X^}fe ^ H$*l 

l^T-ty 423 

433 
*i|40*cHH , 

3 7^. 
f^T 1 ^ 443 

*fl40lHH, 

I^t 1 ^- 453 

^"71 TflolB Bfl^l^- 7>S ^ 711 <>1H^ ( ^"7] 7llolH^3)- <£ 

^S]<H 5Ufe TlHB ^ ^ ^5.^ ^A> ^1^1- ^d^^V ^71 TflolH^^S. 

?ife 3^, -#71 ±^ ^-els-H o^O.^ #71 7\}°}E. *}^g- ^ 
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[S. 13b] 
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